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1.0 Introduction

Spectra Enginecring, Architecture and Surveying, P.C. (SPECTRA) has prepared this
Stormwater Pollution Prevention Plan in support of the Prelimfnary Subdivision
Application and of the Notice of Intent to be covered by the SPDES General Permit for
discharges associated with construction activity, for the proposed Valley Fields Estates
Subdivision to be located on Bethlehem Road in the Town of New Windsor, Orange
County, New York. A site location map is located in Appendix A.

The Valley Fields Estates project site is located approximately 2.5 miles west of the New
York State Thruway, between Bethlehem Road and Jackson Avenue. The parcel consists
of 33 acres of land covered primarily with second growth woods and meadow. Located
in a rural residential area, the vicinity of the property is comprised of residential
properties and vacant land vegetated with second growth woods and brush.

The property lies within the Moodna Creek watershed. The site drains to Beaverdam

Lake which them flows into the Moodna Creek, a tributary of the Hudson River. No
FEMA Flood Zone boundaries exist within the site. -

Job #02150 Valley Fields Estates Stormwater Pollution Prevention Plan
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2.0 Existing Conditions

Three drainage desigh points (DPs) have been selected for this project and addressed in
this report. One design point (DP-1) is in a gully in the northwest comer of the property
‘where most of the runoff originaﬁng on the property is collected, the second (DP-2) is
located downstream of the pond at the south end of the site (Existing Pond 3), and the
third (DP-3) is located in a ditch along Jackson Avenue at a point where all runoff
originating from the entrance area of the property is collected. An illustration of the
existing drainage area is located in Appendix A.

21 Drainage Areal

Drainage Area 1 (DP-1) is a small area of approximately 3.2 acres that lies completely
within the property limits. Existing ground cover in this area consists of woods and
brush. Runoff generally flows in a northerly direction toward DP-1. There are no
existing buildings or impervious cover in this area. Appendix B-1 contains hydraulic
model results for existing Drainage Area 1 conditions during the 1-, 10-, 25-, and 100-
year storm events.

22  Drainage Area 2

The largest and most significant drainage area for this project is Drainage Area 2 (DP-2).
The area contributing to DP-2 under existing conditions encompasses 53 acres, including
woods, brush, lawn, and residential housing.

The onsite portion of this drainage area is approximately 21 acres. The offsite drainage
area contributing to DP-2 consists of an area between the project site and Bethlehem
Road and a smaller area east of Bethlehem Road. The contributing area east of
Bethlehem Road is limited in the north by a proposed residential subdivision and in the
- south by a swale along Bethlehem Road. ‘The subdivision will divert runoff to the north
away from the project site. The roadside swale diverts runoff to the south, preventing it
from reaching the project site.

Runoff generally flows in a southerly direction to the existing pond north of the existing
driveway (Existing Pond 2) and then flows through a 30 inch corrugated metal culvert
‘under the driveway to the existing pond south of the driveway (Existing Pond 3).
Existing Pond 2 has overtopped the driveway in the past during extreme storm events.
As a result, Existing Pond 2 is modeled with two outlet structures flowing into Pond 3,
the 30 inch culvert and a 75 ft long broad crested weir to simulate the characteristics of
the driveway during a flooding condition. It should be noted that recent storm events

Job #02150 Valley Fields Estates Stormwater Pollution Prevention Plan
Page2



- SPECTRA ENGINEERING, P.C.

were observed by the owner overflowing Pond 2 in the direction of Jackson Avenue.
This may be a result of ongoing erosion of the dirt driveway.

Existing Pond 3 is currently equipped with an 8 ft wide concrete weir which acts as the
primary outlet structure. Hydraulic modeling indicates that Existing Pond 3 may also
flood during large storm events over its west bank. Existing Pond 3 is modeled with two
outlet struétures, the 8 ft wide weir and a 90 ft weir which consists of the low area along
the west bank of the pond. Appendix B-1 contains hydraulic model results for existing
Drainage Area 2 conditions during the 1-, 10-, 25-, and 100-year storm events.

2.3  Drainage Area 3

The third drainage area consists of a small area, approximately 1.8 acres, near the
entrance to the project site from Jackson Avenue. In this area runoff flows in a
southwesterly direction toward Jackson Avenue. Exisﬁng ground cover includes woods,
brush, lawn, residential housing and gravel roads. Appendix B-1 contains hydraulic
model results for existing Drainage Area 3 conditions during the 1-, 10-, 25-, and 100-
year storm events. ‘

Job #02150 Valley Fields Estates Stormwater Pollution Prevention Plan
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3.0  Proposed Conditions

Construction of 14 residential building lots served by approximately 2200 LF of 30 ft
wide road is proposed for the Valley Fields Estates subdivision property. See Appendix
A for an illustration of the proposed drainage areas.

3.1  Drainage Areal

Drainage Area 1 is expected to decrease slightly in size after project completion.
Proposed cover types for the area will include lawn and two residential lots with
approximately 4000 sf of impervious area each, at the eastern edge of the area. The
western portion of Drainage Area 1 will remain naturally occurring forest. The retention
of natural vegetation in the lower portions of this drainage area and the minor increase in
peak runoff do not justify the additional disturbance to provide storm water treatment.
Appendix B-2 contains hydraulic model results for proposed Drainage Area 1 conditions
during the 1-, 10-, 25-, and 100-year storm events.

3.2  Drainage Area 2

Drainage area 2 has been divided into five sub-drainage areas and encompasses 54 acres.
The sub-drainage areas are 1S, 2S, 3S, 1U and 2U. See Appendix A, Drainage Plan-
Proposed Conditions for relative locations of these areas within Drainage Area 2. Areas
1S and 2S have been designed with ponds to treat the required water quality volume
based on the size of the drainage area and the amount of impervious area created by the
project (See Appendix B-3 for Water Quality volume calculations). Impervious cover
will be created by construction of the subdivision access road, side walks, driveways, and
buildings. The impervious area created by the subdivision access road was measured for
the purposes of modeling the proposed hydraulic conditions. The remainder of the
* impervious cover was assumed to be 4,000 sf per lot. Area 1S was assumed to contain
1.5 lots, Area 2S 5 lots, Area 3S 2 lots, Area 1U 4lots, and Area 2U does not contain any
onsite lots.

Pond 1 serves area 1S and is intended to provide water quality treatment only. - As a
result, it will not provide attenuation of peak storm discharges from Area 1. Pond 2
provides water quality treatment for area 2S and controls peak flows from Pond 1 and
areas 2S, 1U and 2U. '

Pond 2 is the main control feature for peak discharge attenuation and is designed with a
riser type outlet structure that discharges to Pond 3. Pond 2 and Pond 3 include Existing
Pond 2 and Existing Pond 3 as part of the permanent pool. Existing Pond 2 and Pond 3

Job #02150 Valley Fields Estates Stormwater Pollution Prevention Plan
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will not be disturbed. Ponds 1 and 2  provide approximately twice the required water
quality volume for the areas they serve in permanent pools, therefore no extended
detention of the water quality volume is required.

Area 38 is the drainage area associated with Pond 3. A fbrebay has not been designed for
Pond 3 because most of the runoff entering the pond is in the form of sheet or shallow
concentrated flows. Discharges from Pond 2 entering Pond 3 have previously been
treated to remove suspended particles and the volume of the Pond 3 permanent pool is
more than adequate to dissipate erosive flow velocities. Water quality volume is
provided by the permanent pool, which is the same as Existing Pond 3, and nearly 10
times the required water quality volume for Area 3S. Pond 3 provides very little
attenuation of peak flows, due to limited detention volume.

Area 1U is the on site drainage area which drains to the Main Pool of Pond 2. Area 1U
consists of the back of lots 9-14, which is covered primarily by lawn. Water quality
~ treatment is provided by the Pond 2 perinanent pool and drywells on each lot. Water
quality volume calculations have not been performed for this area because the volume
provided in the permanent pool is presumed to be more than adequate. '

Area 2U is the off site drainage area which flows on to the project site via a 36 inch
culvert at station 11 + 30. The culvert disbhargeé to a small swale entering northern end
of Pond 2. Runoff from this drainage area is not allowed to come in contact with on site
contaminants and is presumed to be free of contaminants upon entering the culvert. Asa
result, water quality treatment of this runoff is not required.

Appendix B-2 contains hydraulic model results for proposed Drainage Area 2 conditions
during the 1-, 10-, 25-, and 100-year storm events.

3.3 Drainage Area 3

Drainage Area 3 is expected to remain unchanged in size after project completion.
Proposed cover types for the area will remain the same as existing conditions except for
the addition of a paved entrance road into the subdivision. Road drainage along Pin Oak
Drive will back drained to Pond 3 to the greatest extent possible. Overtopping of Pond 2
in this direction will be completely eliminated. Insufficient pitch of the road side swale,-
along Jackson Avenue prohibits any additional stormwater treatment. Appendix B-2
contains hydraulic model results for proposed Drainage Area 3 conditions during the 1-,
10-, 25-, and 100-year storm events.

Job #02150 Valley Fields Estates ' Stormwater Pollution Prevention Plan
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34 Stormwater Treatment

All of the permanent stormwater treatment features have been designed in accordance
with the New York State Storm-Water Management Design Manual (October 2001).

~ This is an accepted reference in Orange County and the Town of New Windsor.

Detention facilities will be provided such that proposed peak flows will be approximately
the same as existing peak flows at the design point. This will mitigate the impact of the
proposed construction on the existing drainage facilities on adjacent properties, on town
road culverts, as well as along the reaches of Moodna Creek tributaries.

The following is a summary of the permanent stormwater treatment features proposed:

e Two micro-pool extended detention ponds with a forebay (if necessary) and -
permanent micropool, sized to maintain a permanent pool of water equivalent to
at least 20% of the water quality volume (WQ,) with at most -80% of the WQ,
stored for extended detention. The channel protection storage, the over bank
flood protection volume and the extreme flood protection volume are provided
above the permanent pool. '

e One pocket pond with a forebay and permanent micropool, sized to maintain a
permanent pool of water eqﬁivalent to at least 50% the WQ, with at most 50% of
the WQ, stored for extended detention. The channel protection storage, the over
bank flood protection volume and the extreme flood protection volume are
provided above the permanent pool. | '

In order to comply with the NYSDEC/USEPA SPDES General Permit for Stormwater
Discharge regulations, the stormwater collection and treatment systems have been
designed to do the following:

e Capture and treat 90% of the average annual stormwater runoff volume. The
Small Storm Hydrology Method presented in Appendix B of the Design Manual
was followed to calculate a modified curve number and subsequent peak
'discharge associated with the 1.1 inch rainfall event. These calculations are
attached as Appendix A.

e Provide 24 hour extended detention of post-developed 1-year, 24-hour storm
events (Channel Protection). "

e Capture and control the peak discharge from the 10-year (Overbank flood |
protection), 25-year (Town culvert protection), and 100-year (Extreme flood
protection) post-development rates to the respective pre-development rates.

Job #02150 Valley Fields Estates Stormwater Pollution Prevention Plan
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The following table summarizes the results of the existing and proposed hydraulic models

for Drainage Area 1.
Table 1: DP-1 Peak Discharge Comparison
Design Storm Existing P?:fls()F low Rate Proposed F(’:le)( Flow Rate
1 Year Storm 1 2
10 Year Storm 5 7
25 Year Storm 6 8
100 Year Storm 10 12

The small size of the drainage area combined with changes in cover type only in one
portion of the drainage area, make existing and proposed peak discharges at DP-1 nearly
identical. Detention facilities are not necessary for Drainage Area 1 based on the existing
and proposed peak flow rates at DP-1. Water quality treatment for this area will be
provided by drywells sized to treat the impervious area of each lot.

The following table summarizes the results of the existing and proposed hydraulic models
for Drainage Area 2.

Table 2: DP-2 Peak Discharge Comparison

_ Existing Peak | Proposed Peak Pond 2 Pond 3
Design Storm Flow Rate* Flow Rate* Freeboard | Freedboard
(cfs) (cfs) (ft) (ft)
1 Year Storm 12 14 50 1.4
10 Year Storm 36 36 2.0 1.1
25 Year Storm 50 49 1.8 1.0
100 Year Storm 88 87 1.0 - 06 +
*Total Pond 3 outflow + 1.0 ft with minor regrading

Water quality treatment for this drainage area is provided by Ponds 1, 2, and 3 and
drywells for each lot within the project area. Drainage Area 2 takes advantage of an
exception to the channel protection volume detention time requirement which states,
channel protection volume “is not required at sites where the resulting diameter of the
extended detention orifice is too small to prevent clogging.” The size of the orifice that
would be required to provide the channel protection detention time is only 3 inches (See
Appendix-B-B for calculations). A six inch orifice has been provided to prevent clogging
while maximizing the channel protection volume.

Job #02150 Valley Fields Estates Stormwater Pollution Prevention Plan
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The following table summarizes the results of the existing and prdposed hydraulic models '

for Drainage Area 3.
_ Table 3; DP-3 Peak Discharge Comparison

. Existing Peak Flow Rate - Proposed Peak Flow Rate
Design Storm (cfs) (cfs)
1 Year Storm 1 2
10 Year Storm 2 3
25 Year Storm 3 3
100 Year Storm 4 5

The small size of the drainage area combined with minimal changes in cover type make
existing and proposed peak discharges at DP-3 nearly identical. Detention facilities are .
not necessary for Drainage Area 3 based on the existing and proposed peak flow rates at
DP-3. Water qhality treatment for this area is not feasible.

3.5 Pollutant Loading and Control

Pollutant control in the stormwater discharges is presumptively met by following the
New York State Stormwater Management De51gn Manual. See Appendix B-4 for
pollutant loading calculations.

Job #02150 Valley Fields Estates Stormwater Pollution Prevention Plan
Page 8



SPECTRA ENGINEERING, P.C.

4.0 Erosion and Sediment Control Measures

During construction of the Project, extensive erosion and sediment control, consisting of
vegetative and structural measures will be implemented. All of the proposed erosion
control measures have been designed in accordance with the New York State Standards
and Specifications for Erosion and Sediment Control (March 2003). This is an accepted
reference in Orange County and in the Town of New Windsor.

Techniques to be utilizeéd include:
1) Five-acre construction phasing.
-2) - Silt fencing.
3) Sediment traps.
4) Stabilized construction entrances.
5) Temporary and Permanent seeding of disturbed areas.
6) Water truck spray.

Silt fencing will be installed down gradient of all disturbed construction areas. Inlet
protection for all catch basins will be installed as soon as a catch basin is installed.
Stabilized construction entrances will be installed on Pin Oak Drive at the intersection
with Jackson Avenue and on all proposed driveways prior to lot buildout. Two
temporary sediment traps will be installed with volumes equal to 3,600 cubic feet/acre of
contributing construction drainage area. One sediment trap will be located in the area of
proposed Pond 1 and the other will be located in the area of proposed Pond 2 forebay.
All disturbed areas that remain bare for more than two weeks will be temporarily seeded.
Permanent seeding and mulching of final grading will occur within 14 days after final
grading is complete. Erosion control netting will be installed on permanent slopes greater
than 25%. A water truck will be used for dust control as necessary.

A construction plan comprised of erosion control phases, each under 5 acres in area as
required by NYSDEC regulations, will be provided. Phase_ 1 will be the construction of
Pin Oak Drive and both temporary sediment basins. Subsequent phases will be
determined based upon projected house construction. No more than 4 lots will be
disturbed at once. No work is to progress in subsequent phases until the inspecting
engineer is satisfied that all conditions of the erosion control measures, both temporary
and permanent, have been met in the current phase. All temporary erosion control
features are to remain in place until all lots in their respective drainage areas are

Job #02150 Valley Fields Estates Stormwater Pollution Prevention Plan
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. constructed and stabilized. No changes to the phasing plans are to be made without the
express written consent of the engineer and any governing agencies..

Job #02150 Valley Fields Estates : Stormwater Pollution Prevention Plan
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5.0  Maintenance of Erosion Control and Stormwater Facilities -

Erosion control structures are those put in place to minimize the trahéport of sediment

'during the initial construction of the Valley Fields Estates subdivision. Stormwater
control facilities are the permanent features of the subdivision desighed to meet the
requirements of the NYS Stormwater Management Design manual.

5.1 Erosion Control Structures

All erosion control measures and 5 acre erosion control phase boundaries must be
checked by the inspecting engineer no less than once a week and within 24 hours of a
rain event of more than 0.5 inches. In addition, the following procedures will be
implemented to ensure erosion control structures are maintained in proper working order.

5.1.1 Silt Fence

Maintenance shall be performed as needed and material removed when “bulges” develop
in the silt fence. Silt fencing will be replaced after one year of installation.

5.1.2 Temporary Sediment Trap

Sediment shall be removed and the trap restored to the original dimensions when the
sediment has accumulated up to 2 of the design depth of the trap. Sediment removed
from the trap shall be deposited in a protected area and in such a manner that it will not
erode.

The structure will be inspected after each rain and repairs made as needed.
5.1.3 Stabilized Construction Entrance

The entrance shall be maintained in a condition which will prevent tracking of sediment
onto public rights-of—way or streets. This may require periodic top dressing with
additional aggregate. All sediment spilled, dropped, or washed onto public rights-of-way
must be removed immediately.

When necessary, wheels must be cleaned to remove sediment prior to entrance onto
public rights-of-way. When washing is required, it shall be done on an area stabilized
with aggregate, which drains to a sediment trap or a swale with check dams. All
sediment shall be prevented from entering storm drains, permanent ditches, and
watercourses. - '

Periodic inspection and needed maintenance shall be provided after each rain.

Job #02150 Valley Fields Estates Stormwater Pollution Prevention Plan
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5.2 Stormwater Structures

All stormwater management facilities shall be routinely inspected and any necessary
repairs made immediately in order to maintain all practices as designed. The facilities
will be located inside separate Utility parcels or Utility Easements. The Town of New

~ Windsor Highway Department or their delegated contractor will be authorized to enter
- the easements and perform maintenance. A Stormwater District will be formed around

the limits of this subdivision to provide long-term maintenance of the stormwater
management structures. The District will assess the property owners a fee in addition to
their annual Town Property Tax to provide maintenance of the Stormwater facilities.

5.2.1 Pocket Ponds and Micro-pool Extended Detention Ponds

Sediment removal in the forebay will occur a minimum of every five years, or as needed
when the sediment markers indicate that 50 % of total forebay capacity has been lost.

5.2.2 Silt and Sediment Disposal

Sediments excavated from stormwater ponds that do not receive runoff from designated
hotspots are generally not considered toxic or hazardous material, and can be safely
disposed of by either land application or land filling. There are no hot spot stormwater
sources within this project. ‘

Job #02150 Valley Fields Estates Stormwater Pollution Prevention Plan
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6.0  Methodology and Software .
6.1 Methodology

The following hydrological engineering standards and tools were utilized in the
preparatlon of the hydrological engineering analysis:

e US. Department of Agriculture, Natural Resources Conservation Service (NRCS)
e U.S. Department of Agriculture, Soil Conservation Service (SCS)

e Hydrology Methodology; Technical Release No. 20 (TR-20)

¢ Hydrology Methodology; Technical Release No. 55 (TR-55)

¢ Hydrology Séﬁware; HydroCAD by Applied Microcomputer Systems

62 HydroCAD Software Description

The hydrological post-development condition stormwater runoff computations for the
proposed project were conducted utilizing the methodology prescribed in the USDA Soil
Conservation Service (SCS) Technical Release No. 55 (TR-55) and No. 20 (TR-20)
manuals. The hydrological analysis was accomplished using a computer program that
allowed proposed ponds and drainage channels, to be represented mathematically in a
model that quantifies stormwater runoff volumes and rates through generated

~ hydrographs. This program, HydroCAD v7 Stormwater Modeling System (© 2003) is

produced by Applied Microcomputer Systems of Chocorua, New Hampshire. For this
project, the program utilized the SCS 24-hour synthetic Type III Rainfall Distribution
Curves for the 2, 10, 25, and 100-year storm frequency (hypothetical return) event having
a 24-hour precipitation distribution amount as shown in the following table:

Table 4: Precipitation Depths for New Windsor

Storm Frequency' Precipitation Depth (inches)
2-year : 3.5
10-year 5.5
25-year 6.0
100-year 8.0
Job #02150 Valley Fields Estates ‘ Stormwater Pollution Prevention Plan

Page 13



SPECTRA ENGINEERING, P.C.

These values are based on the actual geographic location of the project on the SCS
Rainfall Maps. The program, in accordance with the prescribed SCS methodology,
utilizes Engineer defined SCS soil and topographic data and Time of Concentration flow
paths within each defined drainage area (or subcatchment) to generate stormwater runoff.” '

Job #02150 Valley Fields Estates Stormwater Pollution Prevention Plan’
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DA1 Existing Conditions Type lll 24-hr 1 Rainfall=3.00"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. : . Page 1

HydroCAD® 7.01_s/n 002102 © 1986-2004 Applied Microcomputer Systems 8/27/2004
Subcatchment 1S: DA-1

Runoff = 1.32cfs @ 12.40 hrs, Volume= 0.159 af, Depth= 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type ll 24-hr 1 Rainfall=3.00"

Area (ac) CN  Description
2430 70 Woods, Good, HSG C
0.770 65 Brush, Good, HSG C
3200 69 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (f/sec) (cfs)

4.1 83 0.0120 0.3 Sheet Flow,
_ Fallow n=0.050 P2= 3.50"
174 = 66 0.0530 0.1 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.50"
2.8 237 0.0800 1.4 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

243 386 Total

Subcatchment 1S: DA-1
Hydrograph
A A
b | Typeiln 24-nr 1
P : ¢ Rainfall=3.00"
i Runoff Area=3.200ac
g ¢ 0+ | Runoff Volumé=0.159: af
sl 0 | Runoff Deptho.89”
) ¢ ¢ ¢ ¢ & i FlowLength=386"
| oo . i i Tc=24:3 min
LN oneee
i MR SRR AR ALRAY AR A }1;2 T e e 20



DA1 Existing Conditions : Type lll 24-hr 10 Rainfall=5.50"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. Page 2
HydroCAD® 7.01 s/n 002102 _© 1986-2004 Applied Microcomputer Systems 8/27/2004
Subcatchment 1S: DA-1

Runoff = 5.32cfs @ 12.35 hrs, Volume= 0.569 af, Depth= 2.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type i1l 24-hr 10 Rainfall=5.50"

Area (ac) CN Description
2430 70 Woods, Good, HSGC
0.770 65 Brush, Good, HSG C
3200 69 Weighted Average

Tc Length Slope Velocity Capacity Descnptlon
(min) _(feet)  (fft) (ft/sec) (cfs)

4.1 83 0.0120 0.3 Sheet Flow,
' Fallow n=0.050 P2=3.50"
.17.4 66 0.0530 0.1 Sheet Flow,
: Woods: Dense underbrush n=0.800 P2= 3.50"
28 237 0.0800 1.4 Shallow Concentrated Flow,

Woodland Kv=5.0 fps
243 386 Total '

Subcatchment 1S: DA-1

. ] _ i ‘ Hydno‘gmphl - ‘ S
| T A A
R IR A s R Type ll 24-hr10-
| R : Ramfall=5 50"
‘} “““ T e e A :"-RunoffArea-3200*ac-
g | ¢ i ¢ i i i i | Runoff Volume=0.569:af
1 T T Ruoff Depthe2 13
BENE I S T S R S B LR Flow Length=386"
T T T TeE 2403 i |
T N T SO O T O i | CN=b9
[T —
Ty AN A




DA1 Existing Conditions Type Ill 24-hr 25 Rainfall=6.00"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. , Page 3

HydroCAD® 7.01 s/n 002102 © 1986-2004 Applied Microcomputer Systems 8/27/2004
: Subcatchment 1S: DA-1

Runoff =  6.24cfs@ 12.35hrs, Volume= 0.664 af, Depth= 2.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20. 00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 Rainfall=6.00" '

Area (ac) CN Description

2430 70 Woods, Good, HSG C
0.770 65 Brush, Good, HSG C

3200 69 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) __ (feet)  (f/ft) (ft/sec) (cfs)

41 83 0.0120 0.3 Sheet Flow,
Fallow n=0.050 P2=3.50"
17.4 66 0.0530 0.1 Sheet Flow,
‘ Woods: Dense underbrush n=0.800 P2= 3.50"
2.8 237 0.0800 1.4 Shallow Concentrated Flow,

Woodland Kv=5.0fps

243 386 Total

Subcatchment 1S: DA-1

Hydrograph
[ 10 b pmmm D
T e e s
S ioiodoa i il i i Rainfall+6.00" |
1 ¢+ ¢ 1 &+ 1 1 il Runoff Area=3.200 ac
g bbb Runoff Volume=0.864:af -
] 0 F 0 0 il iRunoff Depthq-24 "
N A " "Flow Length=386"|
% U N U U S SO SO IO é----é.---.s---c-24u3mJn-1
. i i i CN=B9
1 A Ay (A S e et A S M
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DA1 Existing Conditions ' Type Il 24-hr 100 Rainfall=8.00"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. Page .
HydroCAD® 7.01 _s/n 002102 © 1986-2004 Applied Microcomputer Systems 8/27/2004'

Subcatchment 1S DA-1

Runoff = 10.11cfs @ 12.34 hrs, Volume= 1.074 af, Depth= 4.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100 Rainfall=8.00"

Area (ac) CN Description
2.430 70 Woods, Good, HSG C
0.770 65 Brush, Good, HSG C
3200 69 Weighted Average

Tc Length Slope Velocity Capacity Descnpt:on
(min) (feet) (fUft) (ft/sec) (cfs)

4.1 83 0.0120 0.3 Sheet Flow,
Fallow n=0.050 P2=3.50"
17.4 66 0.0530. 0.1 Sheet Flow,
. Woods: Dense underbrush n- 0.800 P2- 3.50"
2.8 237 0.0800 14 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

24.3 386 Total
Subcatchment 1S: DA-1

_ Hydrograph
B I S A s v T A S A A S I v |
L e e S B T R T P R A e
: [ A S S N S | SR :ype III 24-hr100
s R R et ettt S S o R Sl i = Al et "
do ___:__g__:-__ﬂ:____B?_'nf?_'! §_Q_°___-
,_;‘____z_'-__s___-1__-_1_-,5--_-i_--_a_-__s-__B_qn_o,f_f.éceaﬁ‘-!.zm_a@__
g i i 4 i i i) RunoffiVolumé=1.074af
: ] _s__i_j_“__z____s____j___-z_-__%-___s____J,Bt.mef_f_!??p_thv@_%’_'_'__
{ i o4 or oo 4N ¢ Flow Length=386"
4: R el Bttt S it Bl Sttt ® Shatiatin e it et il etiadie B il Bt dE
| T T Tc=243 min
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DA2 Existing Conditions Type Il 24-hr 1 YR Rainfall=3.00"
Prepared by Spectra Engineering, Architecture and Surveying, P.C. , " Page

HydroCAD® 7.01 s/n 002102 © 1986-2004 Applied Microcomputer Systems : 8/27/200
Subcatchment 1S: DA-2

Runoff = 13.60cfs @ 13.23 hrs, Volume= 2.918 af, Dépth= 0.75"

Runoff by SCS TR-20 niethod, UH=S8CS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 1 YR Rainfall=3.00" :

Area(ac) CN Description

13660 65 Brush, Good, HSGC
0.910 98 Paved parking & roofs
18.170 79 1 acrelots, 20% imp, HSG C
11910 70 Woods, Good, HSG C-
0.040 77 Woods, Good, HSG D
2.180 73 Brush, Good, HSG D

46870 73 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) _ (ft/ft) (ft/sec) (cfs)

50.2 150 0.0193 0.0 Sheet Flow, ,
. Woods: Dense underbrush n=0.800 P2=3.50"
4.3 96 0.0219 04 Shallow Concentrated Flow,

Forest w/Heavy Litter Kv= 2.5 fps
1.3 203 0.0443 27 10.46 Trap/Vee/Rect Channel Flow,
' ' BotW=3.00' D=0.75' Z= 3.0/ n=0.075

14.6 457 0.0438 0.5 Shallow Concentrated Flow,
_ Forest w/Heavy Litter Kv= 2.5 fps
55 423 0.0330 13 Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps
75 922 0.0263 20 8.06 Trap/Vee/Rect Channel Fliow,

BotW=3.00' D=0.75' Z=3.0'T" n=0.075

834 2251 Total



Type lll 24-hr 1 YR Rainfall=3.00"

DA2 Existing Conditions

Page 2
8/27/2004

Prepared by Spectra Engineering, Architecture and Surveying, P.C.
HydroCAD® 7.01 s/n 002102 © 1986-2004 Applied Microcomputer Systems

Subcatchment 1S: DA-2 -

Hydrograph
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DA2 Enstmg Conditions Type lll 24-hr 1 YR Rainfall=3.00"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. Page 3
. HydroCAD® 7.01_s/n 002102 © 1986-2004 Applied Microcomputer Systems 8/27/2004

Subcatchment 3S: EXISTING POND 3 DA

Runoff = 4.32cfs@ 12.31 hrs, Volume= 0.450 af, Depth= 0.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span— 5.00-20.00 hrs, dt= 0.05 hrs
Type 1ll 24-hr 1 YR Rainfall=3.00"

Area (ac) CN Description
2020 65 Brush, Good, HSG C
1930 73 Brush, Good, HSG D
0.500 98 Paved parking & roofs
1.880 79 .1 acre lots, 20% imp, HSG C
0.170 70 Woods, Good, HSG C
6.590 74 Weighted Average

Tec Length 'Slope Velocity Capacity Description
_(min)  (feet) (fUft) (ftlsec)  (cfs) 1
- 41 100 0.1600 04 Sheet Flow,

: Grass: Short n=0.150 P2=3.50"
7.5 801 0.0650 1.8 Shallow Concentrated Flow,
: Short Grass Pasture Kv= 7.0 fps
9.0 285 0.0030 0.5 0.92 Trap/Vee/Rect Channel Flow,
_ Bot.W=2.00' D=0.50' Z= 3.0/ n=0.075
. 206 1,186 Total
Subcatchment 3S: EXISTING POND 3 DA
Hydrograph
[ i D | E=m
. inpell124-h 1YR-
1 ¢ & & & i 0 ity ¢ i Rainfall=3.00"
Joo i it i1 Runoff Area=6.590 ac |
g1 ¢ + ¢ i & i ]| RunoffiVolumé=0.450:af
1 ¢ ¢ ¢ & 1 il iRunoff Depth=0.82"
i . E""’E'"'f"'"f"’""'"""""' o S Flawtength=1186"‘
| i Tc=20;6 min
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DAZ2 Existing Conditions Type lll 24-hr 1 YR Rainfall=3.00"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. Page 4
. HydroCAD® 7.01_sin 002102 © 1986-2004 Applied Microcomputer Systems 8/27/2004

Pond 2P: EXISTING POND 2

Inflow Area = 46.870 ac, Inflow Depth= 0.75" for 1 YR event

Inflow = 13.60cfs @ - 13.23 hrs, Volume= 2918 af
Outflow = 12.30cfs @ 13.50 hrs, Volume= 2.851 af, Atten=10%, Lag= 16.5 min
Primary = 12.30cfs @ 13.50 hrs, Volume= 2.851 af
Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev=415.19' @ 13.50 hrs Surf.Area= 15,800 sf Storage= 15,957 cf
Plug-Flow detention time= 26.5 min calculated for 2.851 af (98% of inflow)
Center-of-Mass det. time= 19.4 min ( 900.8 - 881.4)

# invert  Avail.Storage _Storage Description

1 413.70' 104,479 cf Custom Stage Data (Irregular) Listed below
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) ~ (cubic-feet) (sq-ft)
413.70 2,844 2710 0 0 2,844
414.00 4,044 439.0 1,028 1,028 12,337
416.00 23,835 1,031.0 25,131 26,159 81,604
418.00 56,838 1,236.0 78,320 104,479 118,656

. # Routing invert Outlet Devices : :
1 Primary 413.70' 30.0" x 35.0' long Culvert CMP, square edge headwall, Ke= 0.500
. Outlet Invert= 412.80' S=0.0257'" n=0.021 Cc= 0.900
2 Secondary 417.00'  75.0'long x 14.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.64 2.67 2.70 2.65 2.64 2.65 2.65 2.63

Primary OutFlow Max=12.29 cfs @ 13.50 hrs HW=415.19' (Free Dischargé)
T 1=Culvert (Barrel Controls 12.29 cfs @ 5.8 fps)

iicondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=413.70' (Free Discharge) ‘
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



- Type Ill 24-hr 1 YR Rainfall=3.00"

Page 5
8/27/2004

" Pond 2P: EXISTING POND 2

Hydrograph
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DA2 Existing Conditions
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DA2 Existing Conditions

Type Il 24-hr 1 YR Rainfall=3.00"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. Page 6
HydroCAD® 7.01_s/n 002102 © 1986-2004 Applied Microcomputer Systems _8/27/2004

Pond 3P: EXISTING POND 3

Inflow Area = 53.460 ac, Inflow Depth'= 0.74"

inflow = 13.03cfs @ 13.49 hrs, Volume=
Outflow = 1249 cfs @ 13.70 hrs, Volume=
Primary = 1249cfs @ 13.70 hrs, Volume=
Secondary = 0.00cfs@ 5.00 hrs, Volume=

for 1 YR event
3.301 af
3.146 af, Atten= 4%, Lag= 12.3 min
3.146 af
0.000 af

Routing by Stor-Iind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=413.70' @ 13.70 hrs Surf.Area= 17,280 sf Storage= 15,695 cf
Plug-Flow detention time= 31.7 min calculated for 3.136 af (95% of inflow)

Center-of-Mass det. time= 18.3 min (909.8 - 891.5) .

# Invert Avail.Storage  Storage Desc_ription
1 412.80' 35,007 cf Custom Stage Data (Irregular) Listed below
Elevatibn Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) _ (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft) .
412.80 14,590 551.0 0 0 T 14,590
414.80 20,589 5990 35,007 - 35,007 19,131
# Routing Invert Outlet Devices

1 Primary 413.00' 8.0'long x 12.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

2 Secondary 413.90' 90.0'long x 15.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=12.49 cfs @ 13.70 hrs HW=413.70' (Free Discharge)
2_1=Broad-Crested Rectangular Weir (Weir Controls 12.49 cfs @ 2.2 fps)

&condary OutFlow Max=0.00 cfs @ 5.00 hrs HW=412.80"' (Free Discharge)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



Type lll 24-hr 1 YR Rainfall=3.00"

DA2 Existing Conditions

Prepared by Spectra Engineering, Architectdre and Surveying, P.C.

Page 7
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Applied Microcomputer Systems
Pond 3P: EXISTING POND 3
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DA2 Existing Conditions Type Il 24-hr 10 YR Rainfall=5.50"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. Page 8
HydroCAD® 7.01_s/n 002102 © 1986-2004 Applied Microcomputer Systems : 8/27/2004

Subcatchment 1S: DA-2

Runoff - =  4652cfs@ 13.12 hrs; Volume= 9.414 af, Depth= 2.41"

_Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10 YR Rainfall=5.50"

Area (ac) CN  Description
13.660 65 Brush, Good, HSGC
0.910 98 Paved parking & roofs
18.170 79 1 acre lots, 20% imp, HSG C
11910 70 Woods, Good, HSG C
0.040 77 Woods, Good, HSG D
2.180 73 Brush, Good, HSG D

46.870 73 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _(feet) (ft/ft) (ft/sec) (cfs)

502 = 150 0.0193 0.0 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.50"

4.3 96 0.0219 04 Shallow Concentrated Flow,
' Forest w/Heavy Litter Kv= 2.5 fps
13 203 0.0443 27 10.46 Trap/Vee/Rect Channel Flow,
Bot.W=3.00' D=0.75' Z=3.0'" n=0.075

14.6 457 0.0438 0.5 Shallow Concentrated Flow,
' Forest w/Heavy Litter Kv= 2.5 fps
55 423 0.0330 1.3 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
7.5 922 0.0263 2.0 8.06 Trap/Vee/Rect Channel Flow,

Bot.W=3.00' D=0.75' Z=3.0'/ n=0.075

834 2251 Total



Type Ill 24-hr 10 YR Rainfall=5.50"

DA2 Existing Conditions

Prepared by Spectra Engineering, Architecture and Surveying, P.C.

‘Page 9

8/27/2004

HydroCAD® 7.01 s/n 002102 © 1986-2004 Applied Microcomputer Systems

Subcatchment 1S: DA-2

Hydrograph
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DA2 Existing Conditions Type Il 24-hr 10 YR Rainfall=5.50"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. - Page 10
HydroCAD® 7.01 s/n 002102 © 1986-2004 Applied Microcomputer Systems . , 8/27/2004

Subcatchment 3S: EXISTING POND 3 DA

Runoff =  14.15cfs@ 12.29 hrs, Volume= 1.405 af, Depth= 2.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10 YR Rainfall=5.50"

Area (ac) CN Description

2.020 65 Brush, Good, HSG C

1930 73 Brush, Good, HSG D

0.590 98 Paved parking & roofs

1.880 79 1 acrelots, 20% imp, HSG C
0.170 70 Woods, Good, HSG C

6.590 74 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) _ (fuft) (ft/sec) (cfs)

4.1 100 0.1600 0.4 Sheet Flow, _
Grass: Short n=0.150 P2= 3.50"
7.5 801 0.0650 1.8 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0fps
9.0 285 0.0030 0.5 0.92 Trap/Vee/Rect Channel Flow,

Bot. W=2.00' D=0.50' Z=3.0"7 n=0.075

206 1,186 Total

Subcatchment 3S: EXISTING POND 3 DA

Hydrograph
S i o vR.
bt Rainfailes 50%-
o) T T T Runoff Area=6.590 ac
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Py T L D Runoff Depthi=2.56™
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DA2 Existing Conditions ' Type Ill 24-hr 10 YR Rainfall=5.50"

- Prepared by Spectra Engineering, Architecture and Surveying, P.C. - Page 11
. HydroCAD® 7.01_s/n 002102 © 1986-2004 Applied Microcomputer Systems 8/27/2004
Pond 2P: EXISTING POND 2
inflow Area = 46.870 ac, Inflow Depth = 2.41" for 10 YR event
Inflow = 46.52cfs @ 13.12 hrs, Volume= 9.414 af
Outflow = 34.30cfs @ 13.66 hrs, Volume= 9.272 af, Atten=26%, Lag= 32.4 min
Primary = 33.94cfs @ 13.67 hrs, Volume= 9.268 af .
Secondary=  0.36cfs @ 13.66 hrs, Volume= 0.004 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev=417.01" @ 13.67 hrs Surf.Area= 40,564 sf Storage= 65,859 cf
Plug-Flow detention time= 25.9 min calculated for 9.241 af (98% of inflow)
Center-of-Mass det. time= 21.0 min ( 878.8 - 857.8)

# Invert _ Avail.Storage _Storage Description
1 413.70' 104,479cf Custom Stage Data (Irregular) Listed below
Elevation Surf.Area ‘ Perim. Inc.Store Cum.Store Wet.Area
(feet) ___(sqg-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
413.70 2,844 271.0 0 0 2,844
414.00 4,044 4390 - 1,028 1,028 12,337
416.00 23835 1,031.0 25,131 26,159 81,604
418.00 56,838 1236.0 78,320 - 104,479 118,656
. # Routing Invert _Outiet Devices

1 Primary 413.70' 30.0" x 35.0' long Culvert CMP, square edge headwall, Ke= 0.500
Outlet Invert= 412.80' S=0.0257 '/ n=0.021 Cc=0.900

2 Secondary 417.00' 75.0'long x 14.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.64 2.67 2.70 2.65 2.64 2.65 2.65 2.63

Primary OutFlow Max=33.95 cfs @ 13.67 hrs HW=417.01" (Free Discharge)
T 1=Culvert (Inlet Controls 33.95 cfs @ 6.9 fps)

ondary OutFlow 'Max=0.30 cfs @ 13.66 hrs HW=417.01" (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 0.30 cfs @ 0.3 fps)
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Type il 24-hr 10 YR Rainfall=5.50"

Prepared by Spectra Engineering, Architecture and Surveying, P.C.
HydroCAD® 7.01 s/n 002102 © 1986-2004 Applied Microcomputer Systems

DA2 Existing Conditions

Pond 2P: EXISTING POND 2

Hydrograph
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DA2 Existing Conditions | o Type Il 24-hr 10 YR Rainfall=5.50"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. Page 13
HydroCAD® 7.01 s/n 002102 © 1986-2004 Applied Microcomputer Systems 8/27/2004

Pond 3P: EXISTING POND 3

- Inflow Area = 53.460 ac, Inflow Depth= 240" for 10 YR event
Inflow = 36.09cfs @ 13.66 hrs, Volume= 10.677 af
Outflow = 36.04 cfs @ 13.69 hrs, Volume= 10.466 af, Atten=0%, Lag= 1.8 min
Primary = 2274 cfs @ 13.69 hrs, Volume= 8.498 af ‘

- Secondary = 13.30cfs @ 13.69 hrs, Volume= 1.967 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev=414.04' @ 13.69 hrs Surf.Area= 18,324 sf Storage= 21,787 cf
Plug-Flow detention time= 16.7 min calculated for 10.466 af (98% of inflow)
Center-of-Mass det. time= 10.6 min ( 880.0 - 869.4 )

# Invert  Avail.Storage _Storage Description
1 412.80' -~ - 35,007 cf Custom Stage Data (Irregular) Listed below
Elevation SurfArea  Perim. ~ Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
412.80 14,590 5561.0 0 ‘ 0 14,580
414.80 20,589 599.0 35,007 35,007 19,131

# Routing Invert Outlet Devices
1 Primary ~ 413.00'. 8.0'long x 12.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
‘ Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64
2 Secondary 413.90' 90.0' long x 15.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60.0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=22.74 cfs @ 13.69 hrs HW=414.04' (Free Discharge)
2 1=Broad-Crested Rectangular Weir (Weir Controls 22.74 cfs @ 2.7 fps)

gicondary OutFlow Max=13.26 cfs @ 13.69 hrs HW=414.04' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 13.26 cfs @ 1.0 fps)
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DA2 Existing Conditions Type Ill 24-hr 25 YR Rainfall=6.00"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. Page 15

HydroCAD® 7.01 s/n 002102 © 1986-2004 Applied Microcomputer Systems 8/27/20
Subcatchment 1S: DA-2

Runoff = 5388cfs @ 13.12 hrs, Volume= 10.888 af, Depth= 2.79"

Runoff by SCS TR-20 method, UH=SCS, Tlme Span= 5. 00-20 00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 YR Rainfall=6.00"

Area (ac) CN Description

13.660 65 Brush, Good, HSGC

0910 98 Paved parking & roofs
18.170 - 79 - 1 acre lots, 20% imp, HSG C
11910 70 Woods, Good, HSG C

0.040 77 Woods, Good, HSG D

2180 73 Brush, Good, HSG D

46870 73 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftft) (ft/sec) (cfs) :

50.2 150 0.0193 0.0 Sheet Flow,
~ Woods: Dense underbrush n=0.800 P2= 3.50"
43. 96 0.0219 04 Shallow Concentrated Flow,
: Forest w/Heavy Litter Kv= 2.5 fps
13 203 0.0443 27 10.46 Trap/Vee/Rect Channel Flow,
Bot. W=3.00' D=0.75' Z= 3.0/ n=0.075
14.6 457 0.0438 0.5 Shallow Concentrated Flow,
 Forest w/Heavy Litter Kv= 2.5 fps
55 423 0.0330 1.3 Shallow Concentrated Flow, _
Short Grass Pasture Kv=7.0 fps
75 922 0.0263 20 8.06 Trap/Vee/Rect Channel Flow, .

Bot W=3.00' D=0.75' Z=3.07 n=0. 075

834 2251 Total



Type lll 24-hr 25 YR Rainfall=6.00"

DA2 Existing Conditions -

Page 16

8/27/2004

Prepared by Spectra Engineering, Architecture and Surveying, P.C.
HydroCAD® 7.01_s/n 002102 © 1986-2004 Applied Microcomputer Systems

Subcatchment 1S: DA-2

Hydrograph
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" DA2 Existing Conditions
Prepared by Spectra Engineering, Architecture and Surveying, P.C.

Type lll 24-hr 25 YR Rainfall=6.00"
Page 17
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Runoff

HydroCAD® 7.01 s/n 002102 © 1986-2004 Applied Microcomputer Systems

16.32cfs @ 12.29 hrs, Volume=

' Subcatchment 3S: EXISTING POND 3 DA

1.620 af, Depth= 2.95"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 25 YR- Rainfall=6.00" .

Area (ac) CN  Description
2.020 65 Brush, Good, HSG C
1930 73 Brush, Good, HSG D
0.590 98 Paved parking & roofs
1.880 79 1 acre lots, 20% imp, HSG C
0.170 70 Woods, Good, HSG C
6.590 74 Weighted Average
Tc Length Slope  Velocity Capacity Description
(min) _(feet) (f/ft) (ft/sec) (cfs)
4.1 100 0.1600 0.4 Sheet Flow,
Grass: Short n=0.150 P2=3.50"
7.5 801 0.0650 1.8 Shallow Concentrated Flow,
' Short Grass Pasture Kv=7.0 fps
9.0 285 0.0030 - 0.5 0.92 Trap/Vee/Rect Channel Flow,
Bot.W=2.00' D=0.50' Z= 3.0/ n=0.075
. 206 1,186 Total
Subcatchment 3S: EXISTING POND 3 DA
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DA2 Existing Conditions Type Ill 24-hr 25 YR Rainfall=6.00"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. - A Page 18
HydroCAD® 7.01_s/n 002102 © 1986-2004 Applied Mucroco mputer Systems 8/27/2004

Pond 2P: EXISTING POND 2

Inflow Area=  46.870 ac, Inflow Depth= 2.79" for 25 YR event

Inflow = 5§3.88cfs @ 13.12 hrs, Volume= 10.888 af
Outflow = 48.13cfs @ 13.43 hrs, Volume= 10.733 af, Atten=11%, Lag= 19.2 min
Primary = 35.10cfs @ 13.43 hrs, Volume= 10.274 af
Secondary = 13.03cfs @ 13.43 hrs, Volume= 0.460 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev=417.16' @ 13.43 hrs Surf.Area= 43,014 sf Storage= 71,673 cf
Plug-Flow detention time= 25.7 min calculated for 10.733 af (99% of inflow)
Center-of-Mass det. time= 20.9 min ( 875.7 - 854.8 )

# Invert  Avail.Storage Storage Description
1 413.70' 104,479 cf Custom Stage Data (Irregular) Listed below

Elevation Surf Area Penm Iinc.Store Cum.Store Wet.Area

(feet) {sq-ft) (feet) (cubic-feet) . (cubic-feet) (sq-ft)

413.70 -2,844 . 2710 0 -0 2,844
414.00 4,044 439.0 - 1,028 1,028 12,337
416.00 23,835 1,031.0 25,131 26,159 81,604 -
418.00 56,838 1,236.0 78,320 104,479 118,656

# Routing Invert Outiet Devices

1 Primary 413.70' 30.0" x 35.0' long Culvert CMP, square edge headwall, Ke= 0.500
Outlet Invert= 412.80" S=0.0257'7 n=0.021 Cc=0.900

2 Secondary 417.00' 75.0'long x 14.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.64 2.67 2.70 2.65 2.64 2.65 2.65 2.63

E_mary OutFlow Max=35.09 cfs @ 13.43 hrs HW=417.16'." (Free Discharge)
1=Culvert (Barrel Controls 35.09 cfs @ 7.1 fps) .

Econdafy OutFiow Max=12.85 cfs @ 13.43 hrs HW=417.16"' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 12.85 cfs @ 1.1 fps)
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EXISTING POND 2

Hydrograph
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DA2 Existing Conditions Type lll 24-hr 25 YR Rainfall=6.00"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. - : Page 20
HydroCAD® 7.01_s/n 002102 © 1986-2004 Applied Microcomputer Systems 8/27/2004

Pond 3P: EXISTING POND 3

Inflow Area = 53.460 ac, Inflow Depth = 2.77" for 25 YR event

Inflow = 50.35cfs @ 13.43 hrs, Volume= 12.363 af

Outflow = 50.27 cfs @ 13.46 hrs, Volume= 12.133 af, Atten= 0%, Lag= 1.7 min
Primary = 2529cfs @ 13.46 hrs, Volume= 9.299 af

Secondary = 2497 cfs @ 13.46 hrs, Volume= 2.833 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=414.12' @ 13.46 hrs Surf.Area= 18,5650 sf Storage= 23,111 cf
Plug-Flow detention time= 15.4 min calculated for 12.133 af (98% of inflow)

~ Center-of-Mass det. time= 9.8 min ( 876.2.- 866.4 )

# Invert _ Avail.Storage Storage Description
1 412.80' 35,007 cf Custom Stage Data (Irregular) Listed below
Elevation . Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) : (sg-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
412.80 14,590 551.0 0 0 14,590
414.80 20,589 599.0 35,007 35,007 19,131

# Routing Invert Outlet Devices

1 Primary 413.00' 8.0'long x 12.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

2 Secondary 413.90' 90.0'iong x 15.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=25.28 cfs @ 13.46 hrs HW=414.12' (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 25.28 cfs @ 2.8 fps)

&condary OutFlow Max=24.89 cfs @ 13.46 hrs HW=414.12' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 24.89 cfs @ 1.3 fps)
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Pond 3P: EXISTING POND 3
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DA2 Existing Conditions ’ Type Il 24-hr 100 YR Rainfall=8.00"

Prepared by Spectra Engineering, Archltecture and Surveying, P.C. Page 22
_ . HydroCAD® 7.01_s/n 002102_© 1986-2004 Applied Microcomputer Systems 8/27/2004

Subcatchment 1S: DA-2

Runoff = 84.43 cfs @ 13.09 hrs, Volume= 17.108 af, Depth= 4.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span=5. 00-20 00 hrs, dt= 0.05 hrs
Type 1l 24-hr 100 YR Ramfall-s 00"

Area(ac) CN Descnptlon
13.660 65 . Brush, Good, HSG C
0910 98 Paved parking & roofs
18.170 79 1 acre lots, 20% imp, HSG C
11910 70 Woods, Good, HSG C
0040 77 Woods, Good, HSG D
2180 73 Brush, Good, HSG D

46870 73 Weighted Average

Tc Length Siope Velocity Capacity Description
(min) _ (feet) (ftft) (fi/sec) (cfs)

50.2 150 0.0193 0.0 Sheet Flow,
. Woods: Dense underbrush n= 0.800 P2=3.50"
43 96 0.0219 0.4 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv= 2.5 fps
1.3 203 0.0443 27 10.46 Trap/Vee/Rect Channel Flow,
. - BotW=3.00' D=0.75' Z=3.0'7 n=0.075
14.6 457 0.0438 0.5 Shallow Concentrated Flow,
Forest w/Heavy Litter Kv=2.5 fps
55 423 0.0330 1.3 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
7.5 .. 922 0.0263 20 8.06 Trap/Vee/Rect Channel Flow,

Bot.W=3.00' D=0.75' Z=3.0'/ n=0.075

834 2,251 Total
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Type Il 24-hr 100 YR Rainfall

DA2 Existing Conditions
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Subcatchment 1S: DA-2
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DA2 Existing Conditions Type Il 24-hr 100 YR Rainfall=8.00"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. ' . Page 24
HydroCAD® 7.01 s/n 002102 © 1986-2004 Applied Microcomputer Systems . 8/27/2004

Subcatchment 3S: EXISTING POND 3 DA

Runoff = - 2523cfs@ 12.28 hrs, Volume= 2.522 af, Depth= 4.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, df= 0 05 hrs
Type Hll 24-hr 100 YR Rainfall=8.00"

Area (ac) CN _ Description
2020 65 Brush, Good, HSG C
1.930 73 Brush, Good, HSG D
0590 98 Paved parking & roofs
1.880 79 1 acre lots, 20% imp, HSG C
0.170 70 _Woods, Good, HSG C
6.590 74 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ftft) (ft/sec) (cfs)

4.1 100 0.1600 04 Sheet Flow,
~ Grass: Short n=0.150 P2=3.50"
7.5 801 0.0650 1.8 Shallow Concentrated Flow,
. Short Grass Pasture Kv= 7.0 fps
9.0 285 0.0030 0.5 0.92 Trap/Vee/Rect Channel Flow,

Bot.W=2.00' D=0.50' Z= 3.0 '/ n=0.075

206 1,186 Total -

Subcatchment 3S: EXISTING POND 3 DA
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DA2 Existing Conditions - " Type Il 24-hr 100 YR Rainfall=8.00"
Prepared by Spectra Engineering, Architecture and Surveying, P.C. Page 25
. HydroCAD® 7.01_s/n 002102 © 1986-2004 Applied Microcomputer Systems 8/27/2004

Pond 2P: EXISTING POND 2

Inflow Area= -~ 46.870 ac, Inflow Depth = 4.38" for 100 YR event

Inflow = 8443cfs@ 13.09 hrs, Volume= .17.108 af
Outflow = 83.85cfs@ 13.17 hrs, Volume= 16.908 af, Atten= 1%, Lag= 4.6 min
Primary . = 36.85cfs @ 13.17 hrs, Volume= 13.593 af
Secondary = 47.00cfs @ 13.17 hrs, Volume= 3.315 of

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev=417.38' @ 13.17 hrs Surf.Area= 46,615 sf Storage= 80,217 cf
Plug-Flow detention time= 22.6 min calculated for 16.908 af (39% of inflow)
Center-of-Mass det. time= 18.6 min ( 863.8 - 845.2)

# Invert _ Avail.Storage _Storage Description
1 413.70' 104,479 cf Custom Stage Data (Irregular) Listed below
Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
413.70 2,844 2710 -0 0 . 2,844
414.00 4,044 439.0 1,028 1,028 12,337
416.00 23,835 1,031.0 25,131 26,159 81,604
418.00 56,838 1,236.0 78,320 104,479 118,656

. # Routing ___Invert Outiet Devices
: 1 Primary. 413.70' 30.0" x 35.0' long Culvert CMP, square edge headwall, Ke= 0.500
Outlet Invert=412.80' S=0.0257 '/ n=0.021 Cc=0.900
‘2 Secondary 417.00' 75.0'long x 14.0° breadth Broad-Crested Rectangular Weir
: Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.64 2.67 2.70 2.65 2.64 2.65 2.65 2.63

Primary OutFlow Max=36.84 cfs @ 13.17 hrs HW=417.38' (Free Discharge)
1=Culvert (Inlet Controls 36.84 cfs @ 7.5 fps)
condary OutFlow Max=46.84 cfs @ 13.17 hrs HW=417.38' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 46.84 cfs @ 1.6 fps)
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Pond 2P: EXISTING POND 2
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DA2 Existing Conditions Type Ill 24-hr 100 YR Rainfall=8.00"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. Page 27
HydroCAD® 7.01 s/n 002102 © 1986-2004 Applied Microcomputer Systems 8/27/2004

Pond 3P: EXISTING POND 3

53.460 ac; Inflow Depth = 4.36" for 100 YR event

Inflow Area =
inflow = 87.88cfs@ 13.16 hrs, Volume= 19.430 af
~Outflow = 87.86cfs @ 13.17 hrs, Volume= 19.174 af, Atten=0%, Lag= 1.0 min
Primary = 30.90cfs @ 13.17 hrs, Volume= 12.224 af
Secondary = 56.96 cfs @ 13.17 hrs, Volume= 6.950 af

Routing by Stor-ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev= 414.28' @ 13.17 hrs  Surf. Area= 19,030 sf Storage= 25,912 cf
Plug-Flowdetention time= 11.9 min calculated for 19.174 af (99% of inflow)
Center-of-Mass det. time= 7.6 min ( 862.3 - 854.7)

# Invert  Avail.Storage Storage Description

1 412.80' 35,007 cf Custom Stage Data (Irregular) Listed below
Elevation Surf.Area Perim. Inc.Store Cum;Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
412.80 14,590 551.0 0 -0 14,590
414.80 20,589 599.0 35,007 35,007 19,131
# Roulng Invert Outlet Devices

1 Primary 413.00' 8.0'long x 12.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

2 Secoindary 413.90' 90.0'long x 15.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63.2.64 264 263

Primary OutFlow Max=30.88 cfs @ 13.17 hrs HW=414.28' (Free Discharge)
T 1=Broai-Crested Rectangular Weir (Weir Controls 30.88 cfs @ 3.0 fps)

ie_condary OutFlow Max=56.85 cfs @ 13.17 hrs HW=414.28' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 56.85 cfs @ 1.7 fps)
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Prepared by Spectra Engineering, Architecture and Surveying, P.C.

DA2 Existing Conditions

Pond 3P: EXISTING POND 3
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DA3 Exnstmg Conditions Type lll 24-hr 1 Rainfall=3.00"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. Page 1
HydroCAD® 7.01 s/n 002102 © 1986-2004 Applied Microcomputer Systems 8127/2004

Subcatchment 1S: DA-3

Runoff = 0.72cfs @ 12.75 hrs, Volume= 0.113 af, Depth= 0.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs |
Type lll 24-hr 1 Rainfall=3.00"

Area (ac) CN Description
0.120 74 >75% Grass cover, Good, HSG C
0.670 70 Woods, Good, HSG C
0.410 65 Brush, Good, HSG C
0.440 79 1 acre lots, 20% imp, HSG C
0.140 89 Gravel roads, HSG C

1780 .73 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) ~ (feet)  (ftft) (ft/sec) (cfs)

40.5 150 0.0330 0.1 Sheet Flow,
Woods: Dense underbrush n=0.800 P2=3.50"
6.6 154 0.0060 0.4 Shallow Concentrated Flow,
Woodiand Kv= 5.0 fps
27 107 0.0090 0.7 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps
49.8 411 Total :

Subcatchment 1S: DA-3
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DA3 Existing Conditions Type Il 24-hr 10 Rainfall=5.50"
Prepared by Spectra Engineering, Architecture and Surveying, P.C. Page 2

HydroCAD® 7.01 s/n 002102 © 1986-2004 Applied Microcomputer Systems 8/27/2004
Subcatchment 1S: DA-3

Runoff = 243 cfs @ 12.69 hrs, Volume= 0.363 af, Depth= 2.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 10 Rainfall=5.50"

Area (ac) CN Description

0.120 74 >75% Crass cover, Good, HSG C
0670 70 Woods, Good, HSG C

0410 65 Brush, Good, HSGC

0440 79 1 acre lots, 20% imp, HSG C
0.140 89 Gravel roads, HSG C

1780 73 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (f/sec)  (cfs)

40.5 150 0.0330 0.1 Sheet Flow,
' Woods: Dense underbrush n= 0.800 P2= 3.50"
6.6 154 0.0060 0.4 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
27 107 0.0090 0.7 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

49.8 411 Total

.Subcatchment 1S: DA-3 -
Hydrograph
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DA3 Existing Conditions Type Ill 24-hr 25 Rainfall=6.00"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. . Page3
. HydroCAD® 7.01_s/n 002102 © 1986-2004 Applied Microcomputer Systems 8/27/2004

Subcatchment 1S: DA-3

Runoff = 282cfs@ 12.69 hrs, Volume= 0.419 af, Depth= 2.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5. 00-20. 00 hrs, dt= 0.05 hrs
Type Il 24-hr 25 Rainfall=6. 00"

Area (ac) CN_ Description
) 0.120 74 >75% Grass cover, Good, HSG C
0.670 70 Woods, Good, HSG C
0.410 65 Brush, Good, HSGC
0440 79 1 acre lots, 20% imp, HSG C
0.140 89 Gravelroads, HSG C

1780 73 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft) (f/sec) (cfs)

40.5 150 0.0330 0.1 Sheet Flow,
: Woods: Dense underbrush n= 0.800 P2=3.50"
66 - 154 0.0060 0.4 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
27 107 0.0090 0.7 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0 fps
. 49.8 411 Total '
Subcatchment 1S: DA-3
Hydrograph
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DA3 Existing Conditions

Type Il 24-hr 100 Rainfall=8.00"

Prepared by Spectra Engineering, Architecture and Surveying, P.C. : _ Page 4
HydroCAD® 7.01 s/n 002102 © 1986-2004 Applied Microcomputer Systems 8/27/2004

Subcatchment 1S: DA-3

Runoff = 440 cfs @ 12.68 hrs, Volume= 0.658 af, Depth= 443"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5. 00-20.00 hrs, dt= 0.05 hrs -
Type Il 24-hr 100 Rainfall=8.00" i
Arei(ac) CN Description
0.120 74 >75% Grass cover, Good, HSG C
0.670 70 Woods, Good, HSG C
0.410 65 Brush, Good, HSG C
0.440 79 1 acrelots, 20% imp, HSG C
0.140 89 Gravel roads, HSG C
1.780 73 Weighted Average
Tc Length Slope Velocity Capacity Description
__(min) (feet) (ft/ft) (f/sec) (cfs)
40.5 150 0.0330 0.1 Sheet Flow,
Woods: Dense underbrush n=0.800 P2= 3.50"
6.6 154 0.0060 04 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps
2.7 107 0.0090 0.7 Shallow Concentrated Flow,
Short Grass Pasture Kv=7.0f